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Summary  Simulation  is  a  valuable  research  tool  used  to  evaluate  the  clinical  performance  of
devices, people  and  systems.  The  simulated  setting  may  address  concerns  unique  to  complex
clinical environments  such  as  the  Emergency  Department,  which  make  the  conduct  of  research
challenging.  There  is  limited  evidence  available  to  inform  the  development  of  simulated  clin-
ical scenarios  for  the  purpose  of  evaluating  practice  in  research  studies,  with  the  majority  of
literature  focused  on  designing  simulated  clinical  scenarios  for  education  and  training.  Distinct
differences  exist  in  scenario  design  when  implemented  in  education  compared  with  use  in  clin-
ical research  studies.  Simulated  scenarios  used  to  assess  practice  in  clinical  research  must  not
comprise of  any  purposeful  or  planned  teaching  and  be  developed  with  a  high  degree  of  validity
and reliability.  A  new  scenario  design  template  was  devised  to  develop  two  standardised  simu-
lated clinical  scenarios  for  the  evaluation  of  a  new  assessment  framework  for  emergency  nurses.
The scenario  development  and  validation  processes  undertaken  are  described  and  provide  an
evidence-informed  guide  to  scenario  development  for  future  clinical  research  studies.
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What is known
•  Simulation  is  widely  used  as  an  education  modality
in  healthcare,  due  to  its  effectiveness  in  improving
learning  outcomes  and  patient  care.
•  Full  immersion  simulation  serves  as  a  valuable  clin-
ical  research  tool  used  to  evaluate  the  clinical
performance  of  devices,  people  and  systems.
•  The  literature  on  simulated  design  is  focused  on  edu-
cation  and  training  with  limited  evidence  on  the
development  of  simulated  clinical  scenarios  for  eval-
uating  clinical  practice  in  research  studies.
What this paper adds?
•  Highlights  the  differences  in  scenario  design  when
implemented  in  education  compared  with  use  in  clin-
ical  research  studies.
•  A  new  scenario  design  template  for  the  evaluation  of
clinical  performance  in  clinical  research  studies.
•  An  evidence-informed  development  and  validation
process  to  guide  the  design  of  valid  and  reliable  clin-
ical  simulated  scenarios  for  use  in  research.
Introduction
Over  the  past  few  decades,  simulation  has  become  increas-
ingly  popular  as  an  education  modality  in  healthcare.
Simulation  involves  the  use  of  a  manikin  or  actor  to  rep-
resent  a  clinical  situation.1 There  has  been  considerable
focus  placed  on  studies  about  simulation,  with  studies  repor-
ting  its  effectiveness  in  improving  educational  outcomes  and
patient  care.2—4 The  usefulness  of  simulation  is  not  limited
to  education,  but  also  serves  as  a  valuable  clinical  research
tool  that  may  be  used  to  investigate  other  research  ques-
tions.  Simulation  enables  the  study  of  various  aspects  of
clinical  practice  that  may  not  otherwise  be  measureable
and  conditions  may  be  controlled  signiﬁcantly  more  in  the
simulated  setting.5 There  is  also  the  added  beneﬁt  of  ensur-
ing  no  harm  to  patients,  resolving  ethical  constraints  of
the  clinical  environment.6 Various  studies  have  reported
using  simulation  to  assess  device  performance,7 technical
and  non-technical  skills  of  clinicians8—11 and  human  factors
affecting  clinical  performance.12,13 Simulation  has  also  been
used  to  discover  potential  threats  to  patient  safety  such  as
environmental  factors.14
The  simulated  setting  may  be  used  to  address  factors
unique  to  complex  clinical  environments  such  as  the  Emer-
gency  Department  (ED),  which  make  the  conduct  of  clinical
research  studies  challenging.  In  the  ED,  priority  must  be
given  to  the  most  urgent  patients  who  present  seeking  treat-
ment  and  the  delivery  of  care  cannot  be  inﬂuenced  by  their
eligibility  for  research  participation.15 In  addition,  emer-
gency  clinicians  often  do  not  have  the  time  or  resources
to  assist  with  research  activities.16 Studies  which  involve
the  consumption  of  ED  personnel  and  resources  are  often
unsuccessful.15 Simulated  clinical  scenarios  may  be  designed
to  reﬂect  the  ED  setting  and  used  to  assess  the  performance
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f  emergency  clinicians  without  increasing  clinician  work-
oads  or  impeding  on  patient  care.
The  design  of  simulated  clinical  scenarios  is  complex
nd  encompasses  a  wide  range  of  components  to  replicate
he  clinical  setting.  There  are  a  variety  of  modalities  that
ay  be  employed  including:  part-task  trainers  designed  to
rovide  experience  in  speciﬁc  skills;17 standardised  patients
hich  are  individuals  carefully  trained  to  accurately  and
onsistently  role-play  a  patient  with  a  health  concern;18 and
ull-body  simulators  which  are  computer  driven-mannequins
ith  varying  levels  of  ﬁdelity.17 Literature  relating  to  sce-
ario  design  appears  mostly  focused  on  the  development
f  simulated  clinical  scenarios  for  education  and  training
urposes,  with  little  discussion  on  how  to  design  valid  and
eliable  simulated  clinical  scenarios  for  clinical  research
tudies.  A  systematic  evidence-informed  approach  is  needed
o  develop  valid  and  reliable  simulated  clinical  scenarios  to
e  used  as  an  evaluation  method  in  research  studies.
This  paper  highlights  the  differences  in  the  design
f  simulated  clinical  scenarios  when  implemented  as  an
nvestigative  research  tool  to  assess  clinical  performance
ompared  with  education  and  training.  The  importance
f  achieving  validity  and  reliability  when  designing  simu-
ated  clinical  scenarios  for  research  studies  is  presented  and
xisting  approaches  to  simulation  design  are  reviewed.  We
resent  an  evidence-informed  approach  to  simulation  design
eveloped  to  evaluate  a  new  emergency  nursing  assessment
ramework  which  may  be  used  to  guide  scenario  develop-
ent  in  future  clinical  research  studies.
esearch versus education design features
istinct  differences  exist  between  the  design  of  simulated
cenarios  for  clinical  research  studies  compared  with  edu-
ation  and  training.  In  a  teaching  and  learning  context,
imulation  may  be  used  to  facilitate  learning  and  assess
linical  competence  which  usually  involves  instruction  and
articipant  feedback  as  part  of  the  overall  simulation-based
earning  experience.19 When  using  simulation  as  a  research
ool  to  evaluate  participant’s  behaviours  and  experiences,
he  simulation  experience  must  not  contain  instruction  as
his  may  confound  study  ﬁndings.  The  key  differences  in
esigning  simulated  clinical  scenarios  for  use  in  teaching
nd  learning  versus  assessing  participant  performance  in  a
esearch  setting  are  outlined  in  Table  1. The  differences  are
resented  using  the  design  constructs  as  identiﬁed  in  the
LN/Jeffries  Simulation  Framework  including:  facilitator;
articipant;  simulation  design  characteristics;  educational
ractices  and  outcomes.20,21 The  NLN/Jeffries  Simulation
ramework  is  a  theoretical  model  intended  to  inform  sim-
lation  design  for  education  and  training  and  provides  a
onsistent  method  for  the  development  and  implementation
f  simulation  experiences.22
valuation of the new emergency nursing
ssessment framework ‘HIRAID’IRAID  (History;  Identify  Red  ﬂags;  Assessment;
nterventions;  and  Diagnostics;  reassessment  and  com-
unication)  is  an  evidence-informed  systematic  approach
eveloped  to  guide  the  initial  comprehensive  nursing
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Table  1  Characteristics  of  simulation  design  when  implemented  in  education  and  training  compared  with  clinical  research
studies designed  to  evaluate  clinical  performance,  using  NLN/Jeffries  Simulation  Framework  Constructs 20,2,1
Construct  Simulation  Framework  Explanation  Education  and  training  Clinical  research  studies
Participant/s  Individuals  or  groups  who  partake  in  the
simulation.  Characteristics  and  elements  of
participant  construct  include  roles  and
responsibilities,  demographics,  attributes  and
values.
Roles and  responsibilities Students  Study  subjects
Demographics  Identiﬁes  learning  needs
of students
Describes  study  sample
Attributes  (preparation  for  simulation,
learning  styles,  motivation,  perceptions,
anxiety,  self-efﬁcacy  and  vulnerability)
Affects  how  students
learn
Study  outcomes
Values (participants’  expectations  of  the
simulation  to  add  to  their  learning).
Informs  teaching
methods
Not  applicable
Facilitator Educator  responsible  for  evaluating  and
teaching  participants
Teaches  and  evaluates
students
Evaluates  study
subjects/governs
scenario  operation
Educational
practices
The processes  involved  in  learning,  comprising
of active  learning,  feedback,  learning  styles
and collaboration
Promote  student  learning  Should  not  be
implemented  to  prevent
contamination  of  study
ﬁndings
Outcomes Knowledge,  skill  performance,  satisfaction,
critical  thinking  and  self-conﬁdence  assessed
during  simulation
Learning  outcomes  Study  outcomes
Simulation  Design
Characteristics
Design  features  of  simulation  including
objectives,  ﬁdelity,  problem  solving,  student
support  and  cues,  and  reﬂective  thinking.
Objectives  Learning  objectives  Research
question/hypothesis
Fidelity (realism)  Must  enable
development  or
demonstrate  the
knowledge  or  skill  the
simulation  is  designed  to
assess  or  teach
A  high  degree  of  ﬁdelity
is  necessary  to  optimise
validity
Problem solving  (level  of  complexity  in  the
simulation)
Must  develop  or
demonstrate  the
knowledge  or  skill  the
scenario  is  designed  to
teach  or  assess
Must  reﬂect  what  takes
place  in  the  clinical
setting  and  facilitate
measurement  of
outcome  variables
necessary  to  answer
research  question
Student support  and  cues Must  meet  individual
learner  needs  to  progress
through  the  scenario
Are  necessary  for
scenario  to  progress,
however  must  be  limited
to reﬂect  real  life  cues
to validly  measure  study
outcomes.  Must  be
consistently  replicated
each  time  scenario
repeated.
Reﬂective  thinking  (debrieﬁng)  Conducted  in  groups  to
promote  learning  in  all
involved
Conducted  as  individuals
or  in  groups  to  gain
insights  into  individual  or
group  views,
experiences,  beliefs  and
motivations
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assessment  of  Emergency  Department  (ED)  patients  fol-
lowing  triage.23 HIRAID  and  the  associated  training  course
is  informed  by  a  strong  theoretical  foundation,  expert
opinion,  adult  learning  principles  and  the  available  clinical
assessment  research.23 Prior  to  the  implementation  of
any  new  model  of  care  into  clinical  practice,  it  should  be
tested.24 A  research  study  was  designed  to  test  the  feasi-
bility  and  effectiveness  of  the  HIRAID  model  in  advancing
early  career  emergency  nurses’  technical  and  non-technical
patient  assessment  skills  and  human  factors  affecting
assessment  performance,  using  full  immersion  high-ﬁdelity
patient  simulation.  Valid  and  reliable-simulated  clinical
scenarios  needed  to  be  developed  for  this  evaluation.
Two  high-ﬁdelity  simulated  clinical  scenarios  (A  &  B)  were
devised  to  test  the  generalisability  of  the  HIRAID  interven-
tion  and  participants  were  randomised  to  scenario  A  or  B
pre-intervention,  and  the  alternate  scenario  for  assessment
post-intervention.
Validity and reliability of simulated clinical
scenarios
Clinical  research  studies  using  simulation  to  measure  par-
ticipant  behaviours  and  skills  need  to  have  a  high  degree
of  validity  and  reliability.  Validity  refers  to  the  degree  in
which  an  instrument  measures,  or  in  the  case  of  simulation
a  simulated  clinical  scenario,  is  representative  of  what  it  is
supposed  to  reﬂect  and  measure. 25 In  the  simulated  envi-
ronment  validity  is  achieved  through  ensuring  simulation
features  closely  reﬂect  the  real  world  clinical  setting  so  that
ﬁndings  may  be  applied  to  clinical  practice.26 A  high  degree
of  ﬁdelity  or  realism  is  necessary  to  assist  participants  to
engage  in  simulated  scenarios  and  respond  to  the  situation
as  they  would  in  the  actual  clinical  setting.27 Failure  to
identify  a  relationship  between  the  clinical  and  simulated
environment  has  been  suggested  to  be  an  inadequacy  of  the
original  research  design  and  indicates  a  need  to  reﬁne  sce-
nario  script  to  more  closely  reﬂect  the  clinical  setting.28
The  use  of  real  clinical  cases  to  inform  simulated  scenario
development  are  recommended  to  ensure  the  simulation
experience  accurately  portrays  patients  in  the  real  world.29
Scenario  designers  also  often  rely  on  the  expert  opinions  of
experienced  clinicians  and  simulation  educators/instructors
to  validate  scenarios  once  developed.29,30
Reliability  refers  to  the  consistency  and  accuracy  of  the
measurement  tool,25 or  in  the  case  of  scenario  develop-
ment,  consistency  and  accuracy  of  the  scenario  developed.
To  achieve  reliability  in  simulation,  scenarios  must  be
designed  and  planned  so  they  may  be  replicated  consis-
tently  to  ensure  all  participants  are  exposed  to  the  same
conditions.  Whilst  the  importance  of  standardising  scenar-
ios  for  teaching  and  learning  purposes  is  highlighted  in
the  literature,31 there  has  been  little  discussion  on  how
to  achieve  reliability  in  the  design  and  operation  of  sce-
narios  when  evaluating  participant  performance  as  part
of  a  research  study.32 Simulation-based  training  in  avia-
tion  and  healthcare  recommend  scenario  scripts  to  ensure
simulation  conditions  are  maintained.33 The  integration
of  realistic  ‘trigger  events’  has  also  been  reported  as  a
valid  technique  and  provides  consistent  opportunities  to
observe  speciﬁc  behaviours,34 which  may  be  integrated
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nto  scenario  scripts  to  facilitate  answering  the  research
uestion.
A  scenario  template  was  considered  necessary  to
tandardise  scenario  scripts,  promote  consistency  when
eplicating  scenarios  and  ensure  the  simulation  answered
he  research  question.  A  number  of  templates  exist  which
nform  scenario  design  for  education  and  training  purposes
nd  most  include  information  about  the  participants  (target
earner  audience  and  cast  members),  instructional  methods
learning  objectives  and  teaching  content),  design  strategies
scripting  cues  and  events)  and  supporting  details  relating
o  the  scenario  (case  summary,  equipment/simulation  setup
nd  patient  data).35—38 A  selection  of  existing  templates  and
 description  of  their  components  are  presented  in  Table  2.
n  adaption  of  existing  templates  was  needed  to  script  valid
nd  reliable  simulated  scenarios  for  use  in  clinical  research.
A  new  scenario  template  was  constructed,  based  on
our  of  the  ﬁve  critical  NLN/Jeffries  Simulation  Framework
onstructs20 for  design  of  simulation  for  research  purposes
Appendix  A).  The  NLN/Jeffries  Simulation  Framework  was
elected  as  it  was  developed  based  on  research-evidence
nd  considers  all  the  fundamental  components  of  simula-
ion  design  which  are  pertinent  to  clinical  research  studies.
he  new  template  consists  of  four  main  sections:  scenario
verview;  outcomes;  participant  and  faculty  information;
nd  simulation  design  characteristics.  The  inclusion  of  the
esearch  study  objectives,  outcomes  and  data  collection
ethods  make  this  template  unique  as  they  have  not
een  included  in  previous  templates.  Learning  objectives
nd  teaching  information  consistently  present  in  existing
emplates  were  excluded  to  avoid  contamination  of  study
ndings.  A  technical  instruction  template  was  also  devel-
ped  in  response  to  feedback  received  after  piloting  the
cenarios  to  inform  simulation  directors  and  technicians
hat  were  required  in  regards  to  the  patient’s  physio-
ogical  parameters,  with  potential  options  pre-programed
nd  replicated  consistently  throughout  the  scenario
Appendix  B).  A  brief  explanation  is  provided  describing
hat  information  should  be  inserted  in  each  template.
evelopment and validation process
 three  phase  development  and  validation  process  were  car-
ied  out  to  optimise  scenario  validity  and  reliability  informed
y  existing  evidence  on  simulation  design.  The  three  phases
f  development  and  validation  undertaken  are  summarised
n  Fig.  1.  After  reviewing  records  of  real  patients,  two
imulated  clinical  scenarios  were  developed  using  the  new
cenario  template.  Design  features  such  as  stafﬁng  and
quipment  speciﬁed  in  scenario  scripts  were  selected  based
n  what  is  available  in  real  EDs  to  enhance  validity.  A  sim-
lar  level  of  complexity,  number  of  critical  indicators  and
reatment  needs  were  integrated  into  the  different  scenario
cripts  to  facilitate  comparison  between  the  two  different
cenarios.  Walk  throughs  were  conducted  during  the  script-
ng  process  to  identify  equipment  required  and  feasibility
f  scenarios.  Completed  scenarios  were  peer  reviewed  by  a
anel  of  three  emergency  physicians  for  face  validity.  Sce-
arios  were  piloted  in  the  simulated  setting  and  reﬁned
rior  to  implementation  in  the  research  study.  See  Supple-
entary  Data  Table  1  and  2  for  completed  versions  of  the
94  B.  Munroe  et  al.
Table  2  A  summary  of  existing  scenario  templates  and  their  components  designed  to  guide  simulation  design  for  education
and training  in  healthcare.
Template  Components
The  Template  of  Events  for  Applied  and
Critical  Healthcare  Simulation
(TEACH  Sim)35
Scenario  overview;  learner  information;  learning  objectives  and  associated
knowledge,  skills  and  attitudes;  clinical  context;  scenario  development  and
ancillary  information  including  patient  information,  modality,  equipment  and
props and  references.
The TuPASS  Scenario  Script36 Scenario  summary;  learning  goals  and  major  debrieﬁng  points;  narrative
description  of  scenario;  stafﬁng;  case  brieﬁngs;  simulator  and  room  setup;
simulator  operation  during  scenario;  scenario  life  savers;  and  actor
instructions.
Duke University  Template  for  Simulation
Patient  Design37
Educational  rational  for  simulation;  learning  objectives;  target  audience;
authors;  equipment  and  supportive  objects;  set-up;  patient  background
information  and  baseline  simulation  state;  scenario  development  states;  and
parameter  adjustment  form.
Simulation  Script  by  Alinier 38 based  on
the work  of  Dieckmann  and  Rall36
Scenario  summary;  actor  instructions;  narrative  description  of  scenario
including  patient  and  actors  scripts,  patient/mannequin  preparation,  room
and equipment  setup,  medical  documentation,  initial  physiological  parameters
and simulation  operation,  results  and  teaching  information  and  references;
observation  sheet;  observed  key  events;  and  main  points  for  debrieﬁng.
California Simulation  Alliance  Simulation
Scenario  Template39
Scenario  overview;  learner  objectives  and  pre-learner  activities;  scenario
script (case  summary,  key  contextual  details,  scenario  cast,  patient/client
proﬁle,  baseline  simulator/standardised  patient  state,  environment,
equipment  and  essential  props,  and  scenario  development);  and  appendices
including  healthcare  provider  orders,  digital  images  of  mannequin/setting  and
debrieﬁng  guide.
Special  Interest  Group  Simulation
Scenario  Template40
Scenario  overview;  objectives;  competencies  being  assessed;  environment  and
props; simulation  personnel  and  assigned  roles;  case  narrative  including
overview  of  case;  patient  information;  ﬂow  diagram  of  expected  interventions
and reactions  from  patient  simulator;  distracters  in  case;  and  trends  needed;
instructor  notes;  debrief  plan;  pilot  testing  and  revisions;  authors  and  their
afﬁliations.
James Cook  University  Simulated  Patient
Template41
Scenario  overview;  objectives;  patient  information  for  learner;  human
resources;  if/then  table  for  events;  debrief  questions;  simulation  lab
coordinator  staging  information.
Figure  1  Scenario  development  and  validation  process  for  use  in  clinical  research  studies.
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scenario  template  and  technical  instruction  template  used
in  Scenario  A.
Implementation
Following  ethics  approval  from  the  relevant  human  research
and  ethics  committee,  the  simulated  clinical  scenarios
developed  were  implemented  in  a  simulated  study  to  test
the  HIRAID  intervention.  Registered  nurses  currently  work-
ing  in  the  ED  with  less  than  3  years  post  graduate  experience
were  invited  to  participate  through  placing  an  expression  of
interest  in  6  Australian  Hospital  EDs  across  New  South  Wales.
Thirty  eight  emergency  nurses  from  5  of  the  6  EDs  partici-
pated  in  the  study.  Participation  was  voluntary  and  written
consent  was  obtained  prior  to  commencing  study  activities.
Scenario  realism
Following  each  scenario,  participants  were  required  to  rate
the  level  of  realism  achieved  in  each  simulated  clinical
scenario  on  an  11-point  Likert  scale  ‘0’  indicating  very  unre-
alistic  and  ‘10’  very  realistic.  Overall  participants  reported
a  moderate-to-high  degree  of  realism  was  created  in  the
scenarios  (median  (interquartile  range  (IQR))  =  7.50  (2.75)),
indicating  the  simulation  experience  closely  portrayed  the
clinical  environment.  Comparing  scenario  A  to  B  in  levels
of  perceived  realism  there  was  no  signiﬁcant  difference
reported  by  participants,  (7.5  (3.00)  vs.  7.5  (2.00),  p  =  0.59)
(comparison  performed  using  Wilcoxon-signed  rank  test).
Post-simulation  debrieﬁng:  interviews  and  focus
groups
Participants  were  not  formally  debriefed  about  the  clinical
cases  presented  in  each  scenario  but  were  provided  with
an  opportunity  to  express  their  feelings  both  as  individuals
and  in  groups  to  a  non-clinical  person  who  did  not  provide
any  teaching  or  feedback  to  participants  as  to  not  pollute
study  ﬁndings.  These  interactions  functioned  as  interviews
and  focus  groups  through  which  participants  were  asked  to
describe  the  simulation  experience  and  difﬁcult  or  reward-
ing  aspects  of  applying  the  HIRAID  assessment  model  in
the  simulated  setting.  Individual  interviews  were  conducted
immediately  post  completion  of  each  simulated  scenario  to
alleviate  any  troubling  feelings  they  may  have  been  expe-
riencing  and  gain  insight  into  individual  thoughts  without
inﬂuence  from  their  peers.  Focus  groups  were  conducted
at  the  end  of  the  study  to  gain  further  insight  into  partici-
pants’  views  by  allowing  for  greater  freedom  in  dialogue  and
expression  of  ideas  through  the  interaction  of  participants.39
Seventy  six  interviews  and  6  focus  groups  were  conducted.
There  were  3 to  8  participates  in  each  focus  group.
Graneheim  &  Ludman’s40 method  of  inductive  content
analysis  was  used  to  analyse  interview  and  focus  group  data.
Transcripts  were  transcribed  verbatim.  After  reading  trans-
cripts  several  times  to  achieve  a  sense  of  the  whole,  the
text  was  separated  into  content  areas.  Text  pertaining  to
the  simulated  clinical  scenarios  were  extracted  and  brought
together  into  one  document  prior  to  being  imported  into
NVivoTM v1041 for  analysis.  Meaning  units  were  selected,
b
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ondensed  and  labelled  with  a  code.  Codes  were  checked
gainst  original  data  sources  to  conﬁrm  validity  of  meaning
nd  reviewed  by  the  facilitator  who  checked  the  overall  data
or  trustworthiness.  The  various  codes  were  then  sorted  and
rouped  into  categories.  Categories  were  divided  into  two
ey  themes:  evaluation  through  simulation  and  the  scenario
esign.
valuation  through  simulation
hirteen  participants  (34%)  described  the  knowledge  of
eing  watched  or  observed  during  the  simulation  as  anxiety
rovoking:  ‘Knowing  being  watched  heightened  everything’
RN  27).  This  concern  was  expressed  after  both  scenario  A
nd  scenario  B  and  was  also  raised  in  one  of  the  focus  groups:
it  was  really  hard  to  try  and  think  straight  because  you’re
eally  worried  what’s  going  on  with  your  patient. . .  and  have
he  knowledge  of  being  observed’  (Focus  group  5).  Knowing
ome  of  the  research  team  was  referred  to  by  three  par-
icipants  (in  Scenario  B  only)  as  adding  to  their  anxieties
nd  fear  of  failure:  ‘Knowing  MM,  my  clinical  nurse  coor-
inator  &  educators  adds  extra  pressure,  may  be  different
ith  someone  else’  (RN20).  Participants  also  indicated  that
cting  and  pretending  during  the  simulated  scenarios  was
hallenging:  ‘it’s  hard  in  sim  setting  to  act  out’  (RN25).  Dif-
culties  thinking  out  loud  during  the  scenarios  were  also
escribed  in  one  of  the  focus  groups:  ‘there’s  a  lot  of  stuff
hat  you  do  without  even  thinking  but  then  in  this  scenario
ou’ve  got  to  think  out  loud.  It’s  just  not  natural.’  (Focus
roup  5).
cenario  design
esign  characteristics  were  described  to  either  increase  or
ecrease  the  realism  of  the  scenarios  including:  the  patient,
he  environment  and  the  scenario  duration.
he  patient
he  majority  of  participants  felt  that  the  patients  in  both
cenarios  were  realistic.  Fifteen  participants  (39%)  reported
hat  the  use  of  human  actors  as  patients  was  helpful  and
elt  that  they  closely  portrayed  how  a  patient  would  nor-
ally  present  in  the  real  world:  ‘it  was  realistic,  the  way  the
atient  came  in  acting. .  .acting  the  same  symptoms’  (RN7).
nly  four  participants  (11%)  stated  that  they  felt  the  patient
as  not  realistic  in  either  scenario  A  or  scenario  B:  ‘Was  a
it  different  to  how  a  real  patient  presents.’  (RN2).
he  environment
ourteen  participants  (37%)  expressed  concerns  relating  to
he  simulation  environment  being  different  to  the  clini-
al  setting  in  both  scenarios.  Participants  used  words  such
s  ‘strange’,  ‘different’  and  ‘unfamiliar’. One  participant
oted  that  the  simulation  environment  was  ‘quiet’  com-
ared  with  the  noisy  ED  setting  (RN12).  It  was  recommended
hat  a  more  comprehensive  orientation  would  be  useful  to
vercome  these  concerns  and  enable  participants  to  ‘get  a
etter  sense  of  where  everything  is’  (RN41).
Confusion  was  reported  relating  to  what  was  real  and
hat  was  pretend  in  both  scenarios  by  three  participants
8%)  and  was  also  raised  as  a  concern  in  one  of  the  focus
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roups.  This  confusion  created  uncertainty  around  what  the
articipant  should  or  shouldn’t  do:  ‘It  was  hard,  like  cos
eﬁnitely  the  ﬁrst  thing  I  do  when  I  get  a  patient  I’m  like
‘Right,  out  of  your  clothes!’’  And  this  one,  I’m  like,  are  we
tripping  them  off?’  (Focus  Group  2).
A  lack  of  support  from  other  clinicians  during  both  scenar-
os  was  expressed  by  15  participants  (40%).  This  is  described
n  contrast  to  the  normal  network  of  doctors  and  nurses
vailable  in  the  clinical  setting:  ‘In  real  life  there  is  always
omeone  to  ask  ‘what  would  you  do?’’  (RN39).  The  idea
f  seeking  additional  staff  to  assist  with  patient  care  and
sk  questions  was  also  present  in  two  of  the  focus  groups:
You’re  in  this  big  room  all  by  yourself  (laughs)]  and  you
ope  one  of  the  nurses  will  drop  around. .  .’ (Focus  group
);  ‘.  .  .  generally  you  can  go  and  assess  your  patient  and  do
our  initial  assessment  with  two’  (Focus  group  4).
cenario  duration
he  brief  duration  of  the  scenarios  was  a  prominent  concern
f  participants  throughout  the  interviews.  Seventeen  partic-
pants  (45%)  described  feeling  either  ‘rushed’  or  ‘pressed  for
ime’,  due  to  not  having  enough  time  to  complete  the  assess-
ent  and/or  clinical  documentation  during  both  scenarios.
ne  participant  stated  the  timeframe  was  ‘ok’  (RN36).  In
hree  of  the  focus  groups  participants  discussed  that  severe
ime  constraints  were  characteristic  of  the  clinical  ED  envi-
onment  and  frequently  stated  that  they  often  ‘don’t  have
ime’  to  complete  clinical  work.
sing simulation as a clinical research tool
he  implementation  of  full  immersion  simulation  as  a  clini-
al  research  tool  in  the  HIRAID  study  presented  a  number
f  new  experiences  not  observed  in  the  educational  set-
ing.  The  structured  development  and  validation  process
rovide  researchers  with  a  systematic  approach  to  devel-
ping  valid  and  reliable  simulated  clinical  scenarios.  The
eneﬁts  of  the  synthetic  environment  were  found  to  provide
deal  conditions  necessary  to  evaluate  the  intervention  (new
ssessment  model)  without  causing  harm  to  patients.  Spe-
iﬁc  triggers  realistic  of  the  clinical  setting  were  scripted
nd  carried  out  consistently  in  scenarios  through  the  use  of
he  new  scenario  design  template.  This  enabled  investiga-
ion  of  the  research  question  without  prompting  participants
ow  to  behave,  whilst  achieving  a  high  degree  of  realism  as
eported  by  participants.
The  importance  of  post-simulation  debrieﬁng  is  evident
n  the  education  literature  necessary  for  participants  to
eﬂect  on  the  simulated  experience  and  learn  from  what
appened.42,43 The  value  of  debrieﬁng  in  the  research  study
as  used  as  an  evaluation  tool  to  gain  further  insight  into  the
pinions  and  experiences  of  study  subjects  in  relation  to  the
sability  and  relevance  of  the  intervention  under  investiga-
ion.  The  use  of  interviews  and  focus  groups  also  provided
nsight  into  participants’  perceptions  of  the  design  of  the
wo  scenarios  presented.  There  were  no  recommendations
ade  by  participants  to  indicate  any  modiﬁcations  to  the
ew  scenario  template.
Whilst  the  overall  realism  of  the  scenarios  presented
ere  rated  highly  by  participants,  there  were  some  design
eatures  of  the  simulation  that  were  described  as  lacking
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n  realism.  The  use  of  ‘in  situ’  simulation  has  been  recom-
ended  as  an  educational  tool  to  overcome  differences  in
he  simulated  setting,  where  simulated  clinical  scenarios  are
onducted  within  the  actual  work  environment  which  they
re  familiar.44 A  similar  model  may  also  be  used  in  clini-
al  research  studies,  however  issues  of  overcrowding  and
ed  shortages  common  to  EDs45 is  likely  to  make  access  to
reatment  spaces  to  conduct  simulations  challenging.  Unfa-
iliarity  with  the  simulated  environment  may  be  reduced
hrough  fuller  orientation  to  the  simulation  environment.
he  importance  of  preparing  students  appropriately  for  par-
icipation  in  simulation  has  been  raised  to  optimise  learning
n  performance,46 but  there  has  been  little  discussion  in  the
iterature  on  how  to  orientate  participants  to  the  simula-
ion  environment  when  simulation  techniques  are  used  as
n  evaluation  tool  in  clinical  research  studies.
Scenarios  were  purposely  designed  with  limited  clinical
upport  available  to  participants  and  with  a  limited  time-
rame  to  enable  investigation  of  the  research  question.  The
nclusion  of  additional  clinical  staff  to  help  the  nurse  would
ave  likely  prevented  evaluation  of  the  individual  partic-
pant’s  skills  through  providing  participant  with  too  much
upport  and  cues.  Timeframes  were  standardised  to  make
ertain  participants  were  exposed  to  the  same  conditions
nd  to  allow  enough  time  to  measure  the  intended  study
utcomes.
Anxiety  associated  with  being  observed  reported  by  par-
icipants  during  the  simulated  clinical  scenarios  in  this  study
as  similarly  been  reported  in  other  research  studies.47—49
imulation  as  an  educational  tool  has  been  found  to  increase
sychological  stress  levels  among  clinicians  when  compared
ith  traditional  teaching  methods.50 Clinicians  have  specif-
cally  expressed  concerns  that  anxiety  experienced  in  the
imulated  environment  reduces  their  ability  to  demonstrate
nowledge  and  competence.51,52 Further  investigation  is
eeded  to  understand  the  effects  of  simulation  on  partici-
ant  anxiety  and  performance  whilst  being  evaluated  as  part
f  a  clinical  research  study.
onclusion
he  majority  of  literature  on  clinical  simulation  design  dis-
usses  the  use  of  simulation  as  part  of  teaching  and  learning.
e  presented  a  new  scenario  template  designed  for  use  in
valuating  performance  in  clinical  research  studies  as  part  of
 systematic  scenario  development  and  validation  process.
wo  standardised  simulated  clinical  scenarios  were  devel-
ped  and  validated  using  this  organised  approach  and  were
oth  reported  to  achieve  a  high  degree  of  realism.  The  sys-
ematic  process  undertaken  to  achieve  valid  and  reliable
imulated  clinical  scenarios  provides  clinicians  with  a  stan-
ardised  evidence-informed  approach  to  scenario  design
hich  may  be  used  in  future  clinical  research  studies.
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ppendix C. Supplementary data
upplementary  data  associated  with  this  article  can
e  found,  in  the  online  version,  at  http://dx.doi.org/
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